Changes in collagen cross-linking in bleomycin-induced pulmonary fibrosis.
Collagen cross-linking was analyzed in lungs of rats, two, four, and ten weeks after intratracheal instillation of 1.5 units of bleomycin. Similar analyses were performed on lungs of mice 18 months after intratracheal instillation of bleomycin with or without subsequent exposure to 70% oxygen (O2) for 72 hours. Lungs were analyzed to determine the content of the reduced difunctional cross-links dihydroxylysinonorleucine (DHLNL) and hydroxylysinonorleucine (HLNL) and of the nonreducible trifunctional cross-link hydroxypyridinium (OHP). Ratios of DHLNL:HLNL were elevated in the rat lungs at two and four weeks, due to increased levels of DHLNL. There were no changes in the difunctional cross-links in any of the mouse lungs. Hydroxypyridinium content was elevated in the rat lungs at ten weeks and in the mouse lungs exposed to bleomycin and oxygen. We conclude that increases in DHLNL may serve as an early indicator that potentially "fibrotic collagen" is being synthesized in lungs acutely exposed to fibrogenic stimuli, while increases in OHP may serve as a permanent marker of a fibrogenic event that could have occurred months to years earlier.